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DESCRIPTION

Zafirtlukast is a8 synthetic, selecti leuk
receptor antagonist (LTRA), with the chemical name 4-(5
wdoommoxymmmmtmﬁ-indd-lmmm-&
mathoxy-N lylsuffonylb ide. The molecular weight
of zafitukast 1s 575.7 and the structural formula is

CHy

QX
S

The empirical formuta is: Cay H3aN40gS

Zafirlukast, a fine white o pale yellow amorphous powder,
Is practically insoluble 1n water. it is shghtly soluble in
methanol and freety soluble in letrahydrofuran, dimethyisul-
foxide, and acetone.

ACCOLATE is suppliad as 10 and 20 mg tablets for oral

Inactive tngredients: Film-coated tablets comaining
croscarmallose sodium. laclose, magnesium stearate,

microcrysiailine ceilulose, poviqone, hydroxypropyimethyl-
oceflulose and ttanium dioxide.

CLINICAL PHARMACOLOGY
Mechanism of Action: Zafidukast is a seiective and
I receplor antagonist ol feuh e Dy and €4
(LTD4 and LTEL). components of siow-reacting substance ol
anaphy (SRSA) Cy y! feukotriane production and
receptor occupation have been correlated with the
pathophysioiogy of asthma. mcluding airway edema, smooth
muscle constnction, and ahered cellular activity associated
with the inflammatory process. which contnbute 1o the signs
and symptoms of asthma. Pabents with asthma were found
in one study to be 25-100 times more sensitive o the
bronchoconstricting activity of inhaled LTD, than
nonasthmatic subjects
In vitro studies demonstraled that zafiukast antagonized
the contraclile acuwity of three leukotnenes (LTC,. LTO, and
LTE,) in conducung airway smooth muscie from faboratory
animals and humans. Zafiriukast prevented intradermal

LTD4-nduced increases in vascular Y
and inhibxted inhaled LTD,-induced influx of eosinophils into
animal lungs. Inhalatonal ge studies in it

sheep showed that 2alirlukast suppressed thie airway
responses to antigen; this inctuded both the early- and
late-phase response and the nonspecific hyperrespon.
siveness

n humans, zafirlukast inhibited bronchoconstriction
caused by several kinds of inhalational challenges.
Pretreatment with single oral dosas of zafirlukast inhibited
tha bronchoconstnction caused by sutfur dioxide and cold air
n patients with asthma. Pretreatment with single doses of
zafirtukast attenuated the earty- and late-phase reaction
caused by inhalaton of various antigens such as grass, cat
dander, rag d. and mixed ig in i with
asthma Zafirtukast also attenuated the increase in bronchial
hyperresponsiveness to inhaled histamine thai followed
inhaled allergen challenge. :

Clinical Pharmacokinetics and Biocavailabilitv:
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Mechanism of Action: Zatiffuxast 1s a selecive and
190aPIOr antag of leukotnene D, and Eq

(LTD, and LTEY, of slow J of
anaphylaxis (SRSA). Cysteinyl leukotriene production and
raceptor occupation have been correlated with the
£ of asthma, including asway edema, smooth

muscie constncton, and altered cefutar activity associated

with the nflammatory procass, which contnbuts 1 the signs
and symptoms of asthma. Patients with asthma were found
n one study to be 25-100 times more sensitrve 10 the
bronchoconstricting activity of inhaled LTD, than
nonasthmanc subjects.

In vitro studes demonstrated that zafirfukast antagonized
the coquncnla activity of three leukotnenes (LTC,. LTD, and
LTL) in conductng asway smooth muscle from laboratory
animals and humans Zafifukast prevented intradermal
LTD-induced ncreases in autaneous vascular permeability
annlj inhibrted inhaled LTD,-induced influx of ecsinophis into
animal lungs. Inhalational challenge studies n sensitized
sheep showed that zafirlukast suppressed the airway
responses 1o anugen: this included both the early- and
late-phase response and the nonspecihic hyparrespon-
siveness.

In humans, zatirlukast inhibited bronchoconstriction
caused by several kinds of inhalational challenges.
Pretreatment with single oral doses of zafmukast inhibited
the bronchoconsinction caused by sutfur dioxide and cold aif
in patents with asthma. Pretreatment with sngle doses of
2afitukast attenuated the earty- and tate-phase reaction
caused by inhalabon of vanous anigens suct) as grass, cat
dander, ragweed. and mixed antigens in patients with
asmma. Zatidukast also attenuated the increase m bronchial
hyperresponsiveness 10 inhated histamine that tollowed
inhaled allergen chalienge

Clinical Phar and litty:

Absorption
Zafiukast 15 rapidly absorbed folowing oral administrabon.
Peak plasma concentrations are generally achigved 3 hours
atier oral admmistration  The absolute broavailabitity of
zatwlukast s unknown. (n two seperate studies, one using a
hi;hfmandmothornhthtmeinmeal.ndn\in'amaﬁmd
zatinukasi with food re d the mean bi itability by
approxmately 40%.
Distribution
Zafirlukast is more than 89% bound to plasma proteins,
predominantly albumin The degree of binding was
independent of concantraton in the dinically relevant range.
The apparent steady-state volume of distribubon (Vsg/F) is
approximatety 70 L, suggesting moderate distribution into
lissues Studies in rats using radiolabeled zafirlukast
indicate mimmal distnbution across the biood-bram barrier.
Metabolism
Zafirtukast 1s ty ized. The most ¢
meatabolic products are hydroxylated metaboites which ase
excreted in the feces. The metabolites of zalirukast
identified in plasma are at least 90 umes less potent as
(.TD, receptor antagonists than zafidukast na in
vitro test of actvity  In vitro studies using human tiver micro-
somes showed thal the hydroxylated metabolites of
zafidukast excreted in the feces are formed through the
cytochrome P450 2C9 (CYP2C9) pathway. Additional n
wvitro studies utilizing human liver microsomes show that
zafirlukast inhibits the cylochrome P450 CYP3A4 and
CYP2C9 1soenzymes 81 Concentratons cose to the dincally
achieved 10tal plasma concentrations. (see Drug
Intaractions)
Excretion
The apparent oral clearance (CUN of zafirlukast is
approxmately 20 Lh. Studies n the rat and dog suggest
that blliary excretion Is the primary route of excretion.
Following oral administration of radiotabeled zafhriukast to
volunteers, urinary for app by
10% of the dose and the remainder is excreted in feces.
Zafirtukast is not detected :n urine.
in the prvotal bioequivalence study, the mean tarminal
hatt-lite af zafirukast is spproximately 10 hours in both
normal adult subjects and pationts with asthma. tn other
mbs.mnmnpummhaﬂﬂodmﬂmustmmoﬂm
approximately 8 to 16 hours in both normas subjects and
pabents with asthma. The pharmacokinetics of zaliftukast
are approximately linear over the range trom S mg to 80 mg.
Steady-siate plasma concentrations ol zafifukast are
proportional to the dose and prediciable from single-dose
phar inetic data. A lation of zafirluk in the
plasma following twice dafly dosing is approximately 45%.
The pharmacokinelic parameters of zafirtukast 20 mg
administerad 8s a single dose to 36 male voluntears are
shown with the table balow.

Mean (% Coefficient of Variation) pharmacokinetic
parameters of zafirlukast tollowing single 20 mg oral

dose i ation to male s (n=386)
Cenax tnax! AUC t12 cut
ngimi h ng.hymL h uh

326{1 0 2(05-5.0) 1137 (34) 13.3(75.6) 19.4(32)
1 Median and range

Special Populations

Gender. The pharmacokinetics of zafitukast are simiar
in males and females. Waeight-adjusted apparent orat
dearance does not diter due to gender.

Race No dilterences in the pharmacokinatics of
2afiflukast due 10 race have boen observed.

Elderly: The apparent orat clearance of zafirlukast
decreases with age. tn patients above 65 years of age.
there is an approximatety 2-3 fold greater Cmax 8nd AUC
compared to young adult patients.

Children; Following administraton of a 20 mg dose ol
zafiiukast to 20 boys and gris between 7 and 11 yoars of
age, a mean (%eoeﬂia‘amdvanalbn)peakdmgm
trabon of 601 ng/mL (45%) was obtained at about 2.5 hours.
Zafidukast Systemic exposure as determined by mean AUC
was 2027 ng.hymL (38%). Weight unadjusted apparent
cloarance was 11.4 Uh (42%) which resulted in groater

Y drug exp than that c d in adults for an
\denucal dose. Zafilukast dispostion was unchanged after
mulbple dosing (20 mg twice daily) n chiidren and the

' iar mn in nlagma wae aimilar 10 Thal
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zahirukast AANIDIS g Lytunmews = == = .
CYP2C9 1soenzymes at concenirations 0S8 (0 the dnically
achisved total plasma concentrauons. (see Drug
Interactions)
Excretion
The apparent oral ciearance (CUN of zafiriukast is
ely 20 Uh Studies n the rat and dog suggest
that biliary excretion is the primary route ol excretion.
L of

F g zafwiukast ©

unnary e 1 pproxi hy
10% of the dose and the remainder is excreted in leces.
Zafirlukast is not detectad in urine

tn the prvotal bicequivaience study, the mean terminal
hat-fte of zafifukast is approximatety 10 hours n both
nomnal adult subjects and pabents with asthma. in other
sxudies.mnmnplasmahall-ﬂeoluﬁﬂukastryqedm
approximatety 8 to 16 hours: in both nomal subjects and
pabents with asthma. The pharmacokinetcs of zalmukast
are approxmmatety tinear over the range from 5 mg to 80 mg.
Steady-state plasma concentrat:ons of zafiriukast are
proportional to the dose and predictable from single-dose
pharmacokinetic data Accumulation of zafirlukast in the
plasma foliowing twice daily dosing IS approxmatety 45%.

The pharmacokinetic parameters ol zafifukast 20 mg
administered as a single dose to 36 male volunteers are
shown with the table below.

Moan (% Coefficlent of Variation) pharmacokinetic
s of kast rng single 20 mg oral
dose sdministration to male vol 3 (n=36)
Crnaz tmax' AUC ur cut
ng/mi h ng.himL h wh

326 (31.0) 2(0.550} 1137 (34) 133(756) 194(32)
T Median and rénge

Special Populations

Gender: The p i of zafifukast are s:imuar
1n mates and females Weight-adjusted apparent oral
cearance does not differ due to genoer.

Race: No differences in the pharmacokinatics of
zafitukast due to race have been observed.

Etderly: The apparent oral clearance of zafiriukast
decreases with age. In patients above 65 years of age,
there is an approximately 2-3 fold greater Crmax and AUC
compared to young adul padents.

Children: Following admnistration of a 20 mg dose of
zaﬁnumsnozomysandqinsbemeen7w 11 years of
age, a mean (% coetficent of vanation) peak drug concen-
travon of 601 ng/mL (45%) was obtaneo at about 2.5 hours.
Zafiukast sy Xp as i by mean AUC
was 2027 ng VmL (38%). Weight unadjusted apparent
clearance was 11.4 Uh (42%) which resutted i greater
systemic drug exposure than mat obtained in adufts lor an
idenhcal dose  Zafitukast disposion was unchanged after
multiple dosing (20 mg twice daily) i chitdren and the
dagree ol accumulation in plasma was similar 1o that
obsarved in adutts.

Hepatic Insuticiency: in a study of patients with hepatic
impairment (biopsy-proven amrhosis), there was a reduced
cearance of zafilukast resulting in a 50-60% graater Cmax
and AUC compared to normal subjects.

Renal tnsuificiency: Based on a cros3-study
comparnsaon, 1there are no apparent dilferences 1n the
phar inetics of renally-impaired
patients and normal subjects.

Drug Interactions: The following drug interaction
studies have been conducted with 2afiriukast. (see
PRECAUTIONS: Drug Imerpc\lons)

Co-ad of iple doses of zafirlukast
(160 mg/day) to steady siate with a single 25 mg dose
of wartann (a substance of CYP2C8) resulted in a
sigmficant increase in the mean AUC (+63%) and
hatf-lite (+36%) of S-wartarin. The mean prothrombin
lime increased by approximately 35%. The

phar inetics of kast were H d by
ini. with warfi
- Ci i jon of zafifukast (80 mg/day) at steady

state with a singie dose of a iquid theophyline prepa-
ration (6 mg/kg) in 13 asthmatic patients, 18 to0
44 yoars of age, resufted in decreased mean plasma
conce ions of zafi by app ly 30%,
but no etfect on plasma theophyliine concentrauons
was observed. :
Co-administration of zafilukast {20 mg/day) or placebo
at steady state with a single dose of sustamed releasa
theophyiline preparation (16 mg/kg) n 16 healthy boys
and giris (6 through 11 years ol age) resutted in no
signilicant difterences 1n the pharmacokinatic

* parameters of theophylline.

. Co-administration of zafifukast dosed at 40 mg twice

daily n a single-blind, paraliel-group, 3-week study in -

139 heatthy female subjects taking oral contraceptives,
resulted 1n no significant effact on ethinyl estradiol
plasma concer or e efficacy.

. Co-administration of zafifukast {40 mg/day) with aspirin

{650 mg four nmes aaily) resulted in mean increased
plasma concentrations of zafifukast by approximately
45%.
Co-admunistration of a single dose of zafirlukast
(40 mg) with erythromycin (500 mg three umes dady
for 5 days) to steady state in 11 asthmatic patients,
rasutted in decreased mean plasma concentrations of
zafirfukast by approximately 40% due to a decreasa in
zatidukast bioavadability.

Clinical Studies: -

Three U.S. double-biind, randomized, placebo-
controlled, 13-week chnical trials in 1,380 adults and
children 12 years of age and older with mild-to-moderate
asthma demonstrated that ACCOLATE improved daytime

h symp! . nightti gs. momings with
asthma symptoms, rescue belaz-agonist use, FEV,, and
morning peak expiratory flow rate In these studies, the
patients had a mean baseline FEV, of approximately 75% of
predicted normal and a mean baseline beta-agonist
requirement of approximately 4-5 putls of atbuterot per day.
The resufts of the largest of the tnals are shown in the table
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sigriticant increase in the mean AUC (+63%) a}\;
hait-lite (*36%) of S-warfann. The mean prothrombin
ttme (ncreased by appromimately 35%. The '
pharmacokinetics of zafifukast were unattected by

TS with wart,
- Co of zaf (80 mg/day) at steady
state with & singie dose of a liquid theophyfune -

i prepa.
ration {6 mg/kg) in 13 asthmaiic patients, 18 to
Myomdnqa.msullodhdecmasedmeanuasrm
concentrations of zafiukast by appr y 30%,
but no eflect on plasma theophylline concentrations
was observed.

Co-adi of zafirtuk (20 mg/dayj or placeto
at sleudy_ stale with a single dose of sustained release
theophylline preparation (16 mg/kg) i 16 heatthy boys
ang girs (6 through 11 years of age) rasutted i no
signiticant difterences in the pharmacokinetic
parameters of theophytiine.

- Co-administration of zafilukast dosed at 40 mQ twice
daily in a single-bkind. parallel-group, 3-week study in
39 heanh_y temale subjects 1aking oral contraceptives,
resulled in no signiticant effact on ethiny! estradiot

H

piasma conc or contracep Y
- Co ini of zafi {40 mg/day) with aspirin
{650 mq lour times daily) resuhed in mean increased
plasma concentrations of zafirukast by approximately
45%.
Co-administration of a single dose of zatiriukast
(40 mg) with erythromyemn (500 mg three timas daity
for 5 days) to steady state in 11 asthmatic patents,
resulted in decreased mean plasma concentrations of
zahriukast by approximately 4075 due 1o a decrease n
zatirlukast bioavaitabilty.

<€linical Studies:

Three U.S. double-blind, randomized. placebo-
controlled, 13-week clinical tnals in 1,380 adults and
children 12 years of age‘and oider with mild-to-moderate
asthma demonstrated that ACCOLATE improved daytime
asthma sympioms, nightime awakenings, mornings with
asthma symptoms, rescue betaz-agonist use, FEV,, and
morning peak expiratory llow rate. In these siudies. the
patients had a mean basetine FEV, of approximatety 75% of
predicted narmal and a mean baseiine beta-agonist
requirement of approximately 4-5 puffs of albuterol per day.
The resuns of the largast of the thals are shown in the tabie
below

A
Tabie 1%
Maan Change lrom Basetine at Study Endpoint
CCOLATE
20 mg twice
daily Placebo
N=514 N=-248
Dayrme Asthma symptom score
(0-3 sghile) 0.44° 0.25
Nighttifre Awakenings
{number per woek) -1.27 -0.43
Momungs with Asthma Symptoms
(gays per week) -1 32 075
Rescue B-agontst use .
{pufts per day) -1.15° -0.24 *
FEV, (L} - 015 +005
Moming PEFR (L/min] +22.068° +7.63
Evening PEFR (Umin) +1312 +10.14

*p<0.05. compared (o piacebo
In a second and smaller study, the effect of ACCOLATE
on most efficacy parameters was comparabie to the active

control (inhaled cromotyn sodium 1600 ug four imaes per
day) ang sup 10 piacebo at poini for decreasing

rescue beta-agonsst use (figure below).

Mean g2 - agonist use (putis/day)

-« - Placebo
~—s— ACCOLATE 20
6 . twice dalty ™
—a— Cromolyn sodium
5 . 1600 pg four times
adsy

P2 - agonist Use (Putts/Day)
Adjusted Treatment Means
o

2 0 2 4 6 8 10 12 14
Trigl Week

In thesae tnals, imp: In asthma symp! occurred
within one week of intsaung treatment with ACCOLATE. The
role of ACCOLATE in the managemen of patients with more
severa asthma, patents recewing antiasthma therapy other
than as-needed, inhaled betaz-aganists. or as an oral or
inhaled corticosteroid-sparnng agent remains to be tully
charactenzed .

INDICATIONS AND USAGE

ACCOLATE 1s indicaled tor the prophytaxis and chronc
veatment of asthma in adufts and children 7 years of age
and older.

CONTRAINDICATIONS

ACCOLATE is contraindicated in patients who are
hypersensiive 10 zafitukast or any of its inactive ingradients.
WARNINGS

ACCOLATE is not indicated for use in the reversal of
bronchospasm in acute asthma anacks, including status
asthmaticus. Therapy with ACCOLATE can be continued
dunng acute exacerbations of asthma.

Ci i of :

finukast with warfarin resufts in a
clinically significant increase in prothrombin time (PT).
Patients on oral warfarin anticoagutant therapy and
ACCOLATE should have their prothrombin times
monilored closely and anticoagulant dose adjusted
accordingly (See PRECAUTIONS, Dryg Interactions.)

e trma—.
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sovers asthma, papents receiing anuastima therapy other
Ihan as-needed, inhated betaz-agonisis. of as an oral of
\nhaled coricosteroid-spanng agent remains 10 be lully
characterized.

INDICATIONS AND USAGE

ACCOLATE is indicated for the prophylaxis and chronic
weatment ol as;mma n adults and chidren 7 years of age
and older

CONTRAINDICATIONS
ACCOLATE 1s contraindicated in patients who are
nypersensitve to zafifukast or any of s mactive ingredients.

WARNINGS

ACCOLATE is not indicated lor use in the reversal of
bronchospasm n acute asthma attacks, including status
asthmabcus. Therapy with ACCOLATE can be continued
dunng acute exacerbations of asthma,

Coadministration of zafiflukast with warlasin results in a
clinicalty sigmiicant sncrease in prothrombin lime {PT.
Patients on oral wartarin anticoagulant therapy and
ACCOLATE should have \heir prothrombin times
momtored closely and anticoaguiant dose adjusted
accordingly. (See PRECAUTIONS, W’mﬂ:.)

PRECAUTIONS

Information for Patients: ACCOLATE is ndicated lor
the chronic treatmant of asthma and should be taken
regularly as prascnbed, even during symptom-iree perds.
ACCOLATE is not a bronchodutator and should not be used
to treat acute episodes of asthma. Patients receiving
ACCOLATEshouldbohstdsdnolmdwemmedoso
or stop taking any other antiasthma medications uniess
ifetructed by a physician. Women who are breasi-leeding
should be instructed not 10 take ACCOLATE (see
PRECAUTIONS, Nursing Mothers). Alemative antiasthma
medicabon shouki be congidered in such patents.

The bioavailability of ACCOLATE may be decreased
when taken with tood. Pabents should be instructed 10 lake
ACCOLATE at jeast 1 hour before of 2 hours after meals.

Patients should be told thal a rara side eltect of
ACCOLATE is elevabon of Iver enzymes and that f they
experience signs and/of symptoms of liver dystunction
{e.g.. Aight upper quadrant abdominal pain, nausea, fatigue.
lethargy. pruritus. jaundice. and flu-ike symptoms), they
should contact thewr physician immed:atety

Hepatic: Raroty, elevations of one or more liver enzymes
may occur dunng ACCOLATE therapy. Most of these have
peen observed in clinical tnals with ACCOLATE at doses
{our mes higher than the recommended dosa. The clinical
significance of these elevations are unknown. Cases of

¥ ic hepattis and hyperbi without other
attributable cause, have been reported from the post:
markeling expenence in patents who have received the
racommended dose of ACCOLATE (40 mg/day). In rare
cases, pabents have progressed to hepatc falure. in most,
but not ali patents, the dinical symptoms abated and the
liver enzymes returned 10 normal of near normal after
stopping ACCOLATE.

\f dlimcal signs or symptoms of fver dystunction (6.9.. right
upper quadrant abdominal pain, nausea, laugue, lethargy.
prumus, jaundice, and flu-ike symptoms) afre noted, t is
reasonable lo recommend that siandard liver tests be
obtained and the patk manaqsdswordir\q!y.Adedsionm
discontinue ACCOLATE should be individualized to the
patient's conditon weighing the risk of hepanc dysfunction
against the clinical benelit of ACCOLATE 1o the patent.
{See PAECAUTIONS. |nlgrmalion tor Pauenis and
ADVERSE REACTIONS sactons.)

Eosinophitic Conditions: In rare cases. patients on
ACCOLATE therapy may present with systemic
i imes pr ing with clinical teatures of
vasculitis consistent with Churg-Strauss syndrome, 3
condition which 1s olten treated with systemic sieroid
therapy. Thesa events usually, but not aiways, have been
associated with the reduction of oral sieroid therapy.
Physicians should be alen 10 eosinophilia, vasculitic rash,
worsening pt y symp , cardiac complications,
andjor neuropathy P ing n thew pati A causal
agsociation between ACCOLATE and these undertying
conditions has not been established. {See ADVERSE
REACTIONS.)

Drug tnteractions: {n a drug interaction sludy in
18 heafthy male volunteers, coadministration of multiple
doses ol zafirtukast (160 mg/day) to steady state with 8
single 25-mg dose of warfarin resulted in & signilicant
increase in the mean AUC (+63%) and half-de (+36%) of
S.warfarin. The mean prothrombin ume (PT) increased by

tety 35%. This interachon 1S probably due to an
inhibition by zafiriukast of the cytochrome P450 2C9
i sysiem. Patienis on oral wartann anbcoagulant
therapy and ACCOLATE should have their prothrombin
umes monitored closely and anticoagulant dose adjusted
accordingly (see WARNINGS). No formal drug-drug
\nteracvon studies with ACCOLATE and other drugs known
\o be metabolized by the cylochrome pP450 2C9
isoenzyme (e.g., tolbutamide, phenytoin, carbamazepine)
have been conducted. however, CAIe should be exerased
when ACCOLATE s co-administered with these drugs.

In a drug interaction study in 11 asthmatic patients,
co-administration of a single dose of zalifukast (40 mg)
with erythromycin (500 mg three times daily for 5 days)
sieady state resufied in decreased mean plasma levels ol

{CONTINUED ON REVERSE SIDE)
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zafiriukast by approximatety 40% due to a decrease in
zafirukast broavaiatxity.

Co-somunistrabon of zafirukast (20 mg/day) or placebo at
stoady stale with a singie dose of sustained release
theopltytine praparadon (16 mg/kg) in 16 healthy boys and
girts (6 through 11 years of age) resulted in no significant
difterences in the pharmacokinetic parameters of

Co-adminisiration of zafilukast (80 mg/day) at steady
state with a single dase of & aquid theophyline preparaton
{6 makg) in 13 asthmatic patients, 18 10 44 years of age,
resultad n docreased mean plasma levels o zafirukas! by
approximately 30%, but no effect on plasma theophylline
levots was otsarved.

Rare cases of patients experiencing increased
theophyliine levels with or without cénical signs or symptoms
of theophylfine toxcrty afier the addiion of ACCOLATE to an
exisung theophylline regimen have been reported. The
mechanism of the nteraction betwesn ACCOLATE end
theophyliine in these pabents is unknown (see ADVERSE
REACTIONS).

Co-administrabon ol zafirtukast {40 mg/day) with asprin
(650 mg four times daily) resulted in mean ncreased plasma
jovots of zafirukast by approximately 45%.

in a single-blind, paraliel-group, 3-waek study in
39 heatthy female subpects 1aking oral contraceptives, 40 mg
twics dally of, zafiiukast had no significant etfect on ethiny!
estradiol plasma concenrations or contraceptive stficacy.

No tormal drug-grug interaction studies betwaan
ACCOLATE and marketed drugs knawn 10 be metabolized
by the P4S0 3A4 (CYP 3Ad) 1soenzyme (e.g. dihydropy-
ridine calcum-channel blockers, cyclosporin, cisapnde) have
been conducted. As ACCOLATE is known 10 be an mhibdor
of CYP 3A4 in witro, Rt Is reasonable to omploy appropriato
clinical monitoring when these drugs are coadministered
with ACCOLATE.

Carci 9 , impairment of Fentility:
in two- year carcinogenicity slud(as zalirlukast was
administerad a1 dietary dosas of 10, 100, and 300 mg/kg
mice and 40, 400, and 2000 mg/kQ to rats. Male mice
given 300 mg/kg/day (approximately 75 times the
maximum recommended daily oral dose in adults and in
children based on a comparison of the plasma area-under
the curves [AUCs] values of total druq exposura) sho»nod
an increased incid ol hep

temale mice at this dose showed a greater mcidence ol
whole body histocytic sarcomas. Male and femsle rates
given a dietary dose of 2000 mg/kg/day (approximately
630 nmes the maximum recommended daily oral dose n
adults and in children based on a companson of the AUCs
ol totat drug exposure) of zalidukast showed an increased
incidence of urinary bladder transitional celt papillomas.
Zatirtukast was not tumorigenic at distary dases up 1o
100 mg/kg (approximately 40 times the maximum recom-
mended daily oral dose in acults and in children based on
companson of the AUC of fotal drug exposure} n mice
ang at dietary doses up to 400 mgfkg (approximateiy
550 times the maximum recommended daily oral dose in
adults and in children based on a companson of the AUCs
of total drug wxposure) in rats. The dhinical signficance of
thase findings for the long-lerm use of ACCOLATE 1s
unknown.

Zafirtukast showed no evidence of mutagenic potential in
the reverse micfobial assay. in 2 forward point mutation
(CHO-BGPRT and mouse lymphoma) assays of in two
assays for chromosomal aberrations (an in vitro human
penp bloocd ympl assay and a rat
bone mamow mlavnudou: assay).

No gvidence of impaiment of lertility and reproduction
was seen 0 malg and 'emale rats yeated wih zafirukast at
oral dases up to 2000 mg/kg (appvoximately 410 times the
maximum recommeanded daily oraf dose in aduits on a
mg/m2 basis).

P Category B: No gonicity was observed
alornldosesmlolsoo 9/Xg/day in mice (ap
160 bmes the maximum recommendod daily oral dose m
aduits on a mp/m2 basis). 2000 mg/kgiday in rats
{approximately 410 times the maximum recommended daity
oral dose in aduls on a mg/m? basis) and 2000 mg/kg/day
in cynomoigus monkeys (approximately 120 times the
maximum recommended daily oral dose in edults based on
companson of the AUCs of total drug exposure). At an oral
dose of 2000 mg/kg/day (approximately 410 times the
maximum recommended daily oral dose in adulls on &
mg/m? basis) i rats, matemnal toxicity and deaths were seen
with increased incidence of early letal resorption
Spontaneous abortons occuTed N CyNOMOIgus monkeys at
a matamally toxic dose of 2000 mg/kg/day. There are no
angd well-c trials in pregnant women.
animal repr ion studies are not always
predictive of buman responsa, ACCOLATE shouls be used
during pregnancy only 4 clearty needed.

Nursing Mothers: Zalirukast is excreted in breast mifk.
Following repeated 40-mq twice-a-day dosing in healthy
women, averaga sleady-state concentratons of zafifukast
n breast mikk were 50 ng/mL compared o 255 ng/mL in
plasma. Because ol the potential for tumorigenicty shown
for zafifukast in mouse and ral studies and the enhanced
sansiuvity of necnatal rats and dogs 1o the adverse eflects of
zalintukast, ACCOLATE should not be adminisiered to
mothers who are breast-feeding.

Pediatric Use: The safety of ACCOLATE at doses of
10 mg twice daily has been demonstralsd n
205 pediatric patients aged S through 11 years in
placabo-controlled trials lasting up to six weeks and with
179 patients in this age range participating in 52 weeks
of treatment in an open label extension.

The efectiveness of ACCOLATE for the prophylaxis
and chronic ireatment of asthma in pediatnc patienis
aged 7 10 11 years is based on an extrapolation of the
demonsirated efficacy o ACCOLATE in adulls with
asthma and the likalihood thal the disease course, and
pathophysiclogy and the drug's ellect are substanually

C g arnnai.

similar batween the two populations. The recommand§d™y

tee= festma ~anenate 7-11 yaars of age is based upon a
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Car g M 3is, impairment of Fertility:
in two-year carcinogenicity studies, zafiriukast was
wmdiauyomnsd 10 100. and 300 my/kg 1©
mice and 40, 400, and 2000 my/kg to rats. Male mice
given 300 mg/kg/day (approximately 75 umes the
maximum vecommondead.nilyomldouhadumwin
chi based on a ison of the plasma area-under
mm [AUCs]vu'uesolmaJdmg 0XpOsUre) showed
an increased inci of h t d .
female mice at this dose showed 4 greater nadence ol *
w_hole body histocytic sarcomas  Male and lemale ratas
given a dietary dose of 2000 mg/kg/day (approximatety
630 times the maximum recommended daily oral dose n
adun:ammdﬁldmnbasedonaoompansonolmoAUCs
91 tota) drug exposure) of zafidukast showed an increased
mufiencs of unnary bladder transitiona cell papiflomas.
Zafirlukast was not lumorigenic at dietary doses up to
100 mg/kg (approximately 40 umes the maximum recom.
mended daily oral dose in adults and in chiidren based on
companson of the AUC of total drug exposure) in mice
and at dietary doses up to 400 mg/kg (approximatety
550 umes the maxmmum recommended daiy oral dosa in
adults and in chitdren based on a comparison of the AUCs
m tow’_dr;p exposure} in rats. The chnical significance of

ese findings for the long-term u 1 i
] [} se of ACCOLATE is

Zaﬁﬂukasxshowedmmolmumqonicpo(mh
the reverse microbial assay, in 2 forward point mutation
{CHO-HGPRT and mouse lymphoma) assays or in two
assays for chromosomal aberrations (an in vitro human
Penpherai blood tymphocyte clastogenic assay and a rat
bone marmow micronucleus assay).

No evidence of impaiment of fertilty and reproduction
wassseninmalenmlemratsweamwmuﬁmusux
wmwlamm(mxmwdlomm
maximum recommended daily oral dose in aduhts on a
mg/m2 basis).

Pregnancy Category 8: No teratogenicity was observed
at oral doses up to 1600 @/kg/day i mice (app y
160 umes the maximum recommended daly oral dose in
adulls on a mg/m?2 basis), 2000 mg/kg/day in rats
(appraximately 410 times the maximum recommended dady
prﬂdasohmuumawwbasu)wzwowgay
in cy gus keys (approxi y 120 times the
maximum recommended daily oral dose in adufts based on
comparison of the AUCS of total drug expasure). At an oral
dosq of 2000 mg/kg/day (approximately 410 times the
maximum recommanded daily oral dose in aduhs on a
mg/m2 basis) in rats, matemal toxicty and deaths wers seen
with increased incidence of early fetal resorption.

S abortions occurred in us monkeys at
a matemnally toxic dose of 2000 mg/kg/day. There are no
adequate and welt-controlied trials in pregnant women
B animal reproduction studies are not always
predictve of human responsa, ACCOLATE shoutd be used
during pregnancy only f learty needed.

Nursing Mothers: Zafifukast is excroted in broast mik,
Foliowing repeated 40-mg twice-a-day dosing 1n healthy
women. average steady-siate concentrations of zafiriukast
In breast mitk were 50 ng/mL compared 1o 255 ng/mL in
plasma. B of the iat for 1 genicity shown
for zatintukast 'n mouse and rat studies and the enhanced
sensiuvity of neonatal rats and dogs 10 the adverse efiects of
zafirlukast, ACCOLATE should not be administered 1o
mothers who are breast-teeding.

Pediatric Use: The safety of ACCOLATE at doses of
10 mg twice daily has been demonstrated in
205 pediatric patients aged 5 through 11 years in
placebo-controlied trials lasting up to six weeks and with
179 pavtents in this age range participating in 52 weeks
of treatment in an open tabel extension.

The elfectiveness of ACCOLATE (or the prophylaxis
and ic 1r of asth in pediatric patients
aged 7 1o 11 years is based on an extrapolation of the
demonstrated efficacy of ACCOLATE in adults with
asthma and the likelihood that the disease course, and
pathophysiology and the drug's effect are substantally
similar the two populations. The recommendsa™_
dose for the patients 7-11 years of age is based upon a
cross-study comparison of the pharmacokinetics ol
zafiflukast in adults and pediatric subjects, and on the
safety profile of zafirlukast in both adult and pediatric
patients ai doses equal to or higher than the recom-
mended dose.

The effective dose of zalifukast in pediatric ‘patients
S and 6 years of age has not yet been esiablished. The
safely and effectiveness of zalrlukast for pediatric

pattents less than 5 years of age has not been
established.
ADVERSE REACTIONS
Aduits and Children 12 years of age and oider

The safety database tor ACCOLATE consists of more
than 4,000 healthy volunteers and patients who recerved
ACCOLATE, of which 1723 were asthmatics enrofled in
tnals of 13 weeks duraton or longer. A tota! of 671 pabents
recerved ACCOLATE for 1 year or longer. The maypnty of
the patients were 18 years of age or older; however
222 pavents between the age of 12 and 18 years received
ACCOLATE.

A companson of adverse events reporied by 2 1% of
zafitukast-reated pabents, and at rates numencally greater
“than in placebo-treated patients, ts shown for all tnals in the
tabie below.

Table 2

Adverse Event ACCOLATE = PLACEBO

N=4058 N-2032
Headache 12.9% 1.7%
Infecton 3.5% 34%
Nausea 3% 20%
Diarhea 28% 21%
Pain (generalized) 1.9% 1.7%
Asthenia 1.8% 1.6%
Abdominal Pain 1.8% 11%
Accidental Injury 1.6% 1.5%
Duzziness 1.6% 1.5%

Myaigio 16% 1.5%
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dose for the pauents 7-11 years ol age 13 based upon 8
cross-study companson of the pharmacokinetics of
zalirlukast in adults and pediatric subjects. ang on (he
satety profile of zafirlukast n both adull and pediatnc
palients at doses equal 10 or higher than the recom-
mended dose.

The elfective dose of rafirfukast in pediatric patients
5 and 6 years of age has not yet been established. The
safatly and olfectivenass of zatirlukast for pediatric
patients less than 5 years of age has not been
aslablished.

ADVERSE REACTIONS
Aduits and Children 12 years of age and oider

The satety databasa for ACcOlATE conssts of more
than 4,000 healthy and who
ACCOLATE, of which 1723 were asthmatics enrotied in
tnals ol 13 weeks duraton or jonger. A total of 671 patients
recerved ACCOLATE lor 1 year or longer. The majority of
the patients were 18 years of age or older. howaver
222 pabents between the age of 12 and 18 years receted
ACCOLATE.

A companson of advarse events reported by 2 1% of
zalirtukast-treated pavents, and at rates numericaily greater
than m placebo-treated pavents, is shown for alt thals i the,
tabée beiow.

Table 2
Adverse Event ACCOLATE PLACEBO
N=4058 N=2032
Headactie 12.9% 1.7%
Intection I5% 3.4%
Nausea 31% 2.0%
Darhea 2.8% 2.1%
Pain (genecalized) 1.9% 17%
Asthenia 1.8% 1.6%
Abdommal Pain 1.8% 1.1%
Acodental injury 168% 1.5%
Dizziness 1.6% 1.5%
Myaia 1.6% 1.5%
Fever 1.6% 1.1%
Back Pain 1.5% 1.2%
Vormiting 1.5% 1.1%
SGPT Elgvaton 1.5% 1%
Dyspepsia 1.3% 1.2%

The trequency of less common adverse events was
comparabie between ACCOLATE and placebo.

Rarely, elevations of one or more iver enzymes have
occurred’in patients receiving ACCOLATE in controlied
clinical triats. Most of these have been observed in
asymptomatc pahents al doses four tmes higher than the
recommended dose. The dinical significance of these elgva-
nons are unknown, Cases of symptomatic hepatitis and
hyperbiirubinemia, without other attributable cause have
been reported from the post-marketing experience in pabents
who have recetved the recommended dose of ACCOLATE
(40mg/day). In rare cases. patients have progressed to
hepatc failure. 'n most. but not all patients, the clinical
symptoms abated and the iver enzymes rstumed {0 nomnal
or near nommal after stopping ACCOLATE.

In clinical 1nals. an increased proporion of zafirlukast
patients over tha age o! 55 years reponted infections as
compared to placebo-treated patents. A similar hnding was
not observed n other age qmups smdled These intections
were mostly mild or y and p antly
affected the respiratory tract. Inleaons occured equally n
both sexes, were dose-proportional to total milligrams of
zalirlukast exposure. and were associated with

i ation of inhaled coni ids. The clinical
significance of this finding is unknown.

In rare cases, patienis on ACCOLATE therapy may
prasant with systemic i
with clinical features of vasculms consistent wuth Cnurg

' Strauss syndrome, a condition which is often treated with

systemic steroid therapy. These wonu usually, but not
always, have been on of oral
steroid therapy. Physicians should be alert to eosincphuila,
vasculttic rash, worsening pulmonary symptoms, cardiac
comphcanons and/or naulopathy presenting «n ther

A causal b ACCOLATE and
lhese underlying conditions has not been astablished.
(See PRECA\JT)ONS \)

Hy . . o
angi

and rashes, with or without hhstmnp. have been reported n
association with ACCOLATE therapy. Addilionally, there
have been reports of patients experiencing agranuiocy1os:s,
bleeding, bruising, or edema in assocaton with ACCOLATE
therapy.

Rare cases of patients experiencing increased
theophytiing ievels with or without clinical signs or symptoms
of theophylline toxicrty after the addinon of ACCOLATE 1o an
exisung theophylline regimen have been reported. The
mechanism of the interaction between ACCOLATE and
thecphyline in thase patients :s unknown and not predicted
by ilable in vitro b data and the results two
clinical drug interaction studies. (see CLINICAL
PHARMACOLOGY and PRECAUTIONS - DQrug Inlerachons
sections.)

Pediatric Patients 5 through 11 years of Age

ACCOLATE has been evalyaled for salely in
788 padiatric patients 5 through 11 years of age.
Cumulatively, 313 pediatric patients were treated with
ACCOLATE 10 mg bud or higher for at least 6 months. and
113 of them were treated lor one year or longer in chinical
tnals. The safety prolile of ACCOLATE 10 mg twice daily-
versus placebo n the 4 and 6-week double-bind tnais was
genorally similas 10 that observed in the adult dincal tnals

with ACCOLATE 20 mg twice daify.
In pediatric patients receiving ACCOLATE in mutti-dose
diinical trials, the {ollowing events with a frequency

of 22% and more Irequenny than n pediatric patients who
receved placebo, regardiess of causality assessment:
headacha (4.5 vs. 4.2%) and abdommnal pain (2.8 vs. 2.3%).
OVERDOSAGE

No deaths occufred al oral zalirlukast doses of
2000 mg/kg in mice (approximately 200 times the maximum
recommended daily oral dose in adufts on a mg/m?2 basis and

~

i
}
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Rare cases of patients experiencing increased

(heophylling levels with of without cinical SGNS of SYMPIoms
ol theophyliine toxicity atter the additon of ACCOLATE to an
axrsting theophyting regimen nave Deen reported The
mechanism of the tnieracuon between ACCOLATE and
theophyling in these patents 1s unknown and not predicled
oy available i vitro metabolism dala and Ihe resuits two
clinical drug interaction sludies (see CLINICAL
PHARMACOLOGY and PRECAUTIONS - Drug Interagpons
sections.)

Pediatric Patients 5 through 11 years of Age

ACCOLATE has been evaluated tor salety in

788 pediatnic panients 5 througnh 11 years ol age
Cumulahve\y. 313 pediatric patienis were treated with
ACCOLATE 10 mg bid or hugher lor at teast 6 months and
113 of them were wreated for one vear or longer n chrcal
tnats. The satety protile of ACCOLATE 10 mg twice darly-
versus placebo n the 4 and 6-week Goubie-bind Inals was
generally similar to thal opserved in the aduil chinical 1mals
wilh ACCOLATE 20 mg fwice daity

In peaiatnc pauents recewving ACCOLATE in muin-gose
chmcal tnais, the lollowing events occurred with a trequency
of >2% ang more trequently than n pedatnc pauents who
teceved placebo, regardiess ol causahty assessment
headache (4.5 vs. 4 2%) ang abdominal pan (2 8 vs 2.3%}
OVERDOSAGE

Mo cbalhs occurred at oral rahriukast poses of
2000 mg/kg in mice (approximatety 200 imes the Maximum
recommended daity oral gose 0 aduils on a mg'm? basis and
asproxmaltely 300 tmes the Maxmum recommended daily
oral dose i crvidren on a mg/m2 pasis), 2000 mgrkg n rats
{approximately 410 tmes the maximum recommended daily
oral dose in adults on a mg/m2 basis and approximately
600 umes the maximum recommended dailly oral gose m
=muneen mn g moim? basis) and 500 mo/va in ¢'00s (approxi
Coaeny Seie LTIES NE AT vl L
gose in adulls on a mg/m2 pbas's and applloxlmalely
500 times the maximum recommended dailly oral dose in
chikdren on a mg/m2 basis).

Overgosage with ACCOLATE has been reponed in lour
patients Surviving reporned doses as high as 200 mg. The
predominant symptoms reporied following ACCOLATE
overdose were rash and upset stomach There were no
acute toxic elfects 1n humans that could be consistently
ascribed to tha administration ot ACCOLATE Itis
reasonabie (0 empioy the usual supportive measures in the
event of an overdose. e.g remove unadsdrbed materiai
trom the gasirointestinal Iract empioy clinical menitonng.
and instiute supportive therapy. if required

DOSAGE AND ADMINISTRATION
Adults and Children 12 yesrs of age and older

The recommanded dose of ACCOLATE s 20 mg twice
dady n adults and children 12 years and older

i<

Pediatnc Patients 7 through 11 years of Age
The recommanded dose ol ACCOLATE n chilgren
7 inrough 11 years of age 1s 10 mg mwice caily

Since food reduces the bioavartabihly ol zatiriukast.
ACCOLATE should be taken at least 1 hour betore or
2 nours aher mealis

Elderty Patients: Based on cross-study compansons. the
clearance of zalirlukast 1s reduced in giderly patents
(65 years of age ana older). such that Cma, and AUC are
approximately twice those of younger adults. in chnical tnals,
a dose of 20 mg twice dally was not associaled with an
increase n the overall incigence ol aaverse events or
withdrawals because of adverse events in elderty panents.

Patients with Hepatic impairment: The clearance of
zahiriukast s reduced 1n palients with slable alcoholic
cirrnosis such that the Cm,, and AUC are approximately
50 - 60% greater than those of normai adutts. ACCOLATE
has not been evaluated in palients wah hepatiis or in long-
lerm studses ot patients wrth cirthosis.

Patients with Renal Impairment: Dosage adjustment is
not required tor patients with renal impairment
HOW SUPPLIED
ACCOLATE 10 mg Tablets, (NDC 0310-0401) white
unflavored. round, brconvex, f1im-coated, mini-1ablels
rdentlied with "ZENECA” debossed on one side and
"ACCOLATE 10" debossed on the other side are supphed in
opague HDPE boties of 60 tablets ang hospital Unit Dose
blister packages of 100 tatlets )
ACCOLATE 20 mg Tablets, (NDC 0310-0402) white
found, biconvex, coaled lablets Wdenitied with *ZENECA"
debossed on one side and "ACCOLATE 20" debossed on
Ihe other side are supplied in opaque HOPE botites ol
60 1ablets and hospial Una Dose blister packages o!
100 tablets

Store at controlled room temperature (20v.25°C)
(88°-77°F) {see USP]. Pratect from ight and moisture
Dispense i the ongnal air-ught contaner.

ZENECA

Manufactured for:

Zeneca Pharmaceuticals

A Business Unit of Zeneca Inc.
Wilmington, Detaware 19850-5437
By IPR Pharmaceuticals Inc.
Caralina, Puerto Rico 00984-1967

670200 Rev J 09/99
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~ APPEARS THIS WAY

ACCOLATE®

ZAFIRLUKAST

100 TAB LETS UNIT DOSE

NDC 0310-0401-38  ~ UNIT DOSE

- / . ~
,'/ Push in
/  toremove top
’ i

ACCOLATE®

ZAFIRLUKAST

10 mg 1ABLETS

Rx only

100 TABLETS
ZENECA

Manufactured for. Zeneca Pharmaceuticals
A Business Unit of Zeneca Inc., Wilmington, Delaware 13850-5437
By. PR Pharmaceuticals Inc., Caroling, Pueno Rico 00984-1%67

oN OR\G\NAL

Labeling: De, inad

.NDA No. Re'd. [0 <[5 -F

/
Pﬁvdewodbv'__é’—J [/‘- el Z';_

TNOV =D

ACCOLATE®

ZAFIRLUKAST

10 mg 1aBLETS

USUAL DOSAGE: See accompanying
Professional Information Brochure.
WARNING: As with all medication,
keep out of the reach of children.

Store at controlled roam temperature,

20- 25°C (68- 77°F) [see USP). Protect
from light and maisture.

772100
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e US PAT
~ . 4859637 $319.97
o Store at controlled room temperature, 529463 548296
] 20-25°C (68-77°F) Ise9 USPL Prosect from 561238
o ight and moisture
- DISPENSE IN THE ORIGINAL ARTIONT 470600
M e 60 TABLETS
— ZENECA
Maadxires k. Lseecs Permacuscsly
=m A Buoness Uw 3! devecs me . Wat Ay CE 1998 50
I Sy 1P Prerraces s I . Liroa, PR - 1R)

Accolate 10 mg Pediatric Label

. Plate Date:
470600 6/10/99 2:32 pm SZT
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